POWER UNIT MOUNT STRUCTURE FOR VEHICLES 

FIELD OF THE INVENTION 
[000 1] The present invention relates to an improvement in a power unit 
5 mount structure for vehicles. 

BACKGROUND OF THE INVENTION 
[0002] Power unit mount structures for vehicles or vessels designed for 
attached to a vehicle or vessel body at two portions thereof are known as 
disclosed, for example, in Japanese Patent Laid-open Publication No. HEI10- 
10 238578. 

[0003] The disclosed power unit mount structure, as illustrated here in FIGS. 
9 A and 9B, comprises a vibration isolating device or isolator 100 composed of a 
lower mounting bracket 101, a mount body 102 carried on the lower mounting 
bracket 101 via a rubber cushion 102, an upper mounting bracket 104 crimped 

15 to an upper end of the mount body 102 and supporting thereon a bolt 105 for 
attachment to an engine (not shown), and an annular stopper plate 106 serving 
as a stop against displacement of the mount body 102 in an upward direction. 
[0004] The annular stopper plate 106, as shown in FIG. 9B, has a pair of L" 
shaped legs 107, 107 disposed in diametrically opposed relation with each other 

20 about an axis of the bolt 105. The legs 107 each have an oblong hole 108 for the 
passage therethrough of a screw (not shown) used for securing each leg to a 
vehicle body (not shown). The legs 107 are laid over a pair of mounting flanges 
(not shown), respectively, of the lower mounting bracket 101 (FIG. 9A), with the 
oblong holes 108 of the legs 107 held in registry with oblong holes (not shown) 

25 formed in the non -illustrated mounting flanges of the lower mounting bracket 
101. The legs 107 of the stopper plate 106 and the non -illustrated mounting 
flanges of the lower mounting bracket 101 are secured by two screws (not 
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With this arrangement, when vibration isolator 100 is subjected to a 
force acting in a direction 109 perpendicular to a line passing through centers of 
the oblong holes 108, 108, the vibration isolator 100 as a whole is likely to tilt 
and hence becomes unstable because the lower mounting bracket 101 has no 
5 mounting flange extending in the same direction 109 as the force applied to the 
vibration isolator 100. 

To dead with this problem, a modification may be considered wherein the 
lower mounting bracket further has one or two additional mounting flanges 
extending in a direction perpendicular to the line connecting the centers of the 

10 oblong holes 108 of the two existing mounting flanges. The additional mounting 
flange or flanges have oblong holes for the passage therethrough of screws so 
that the lower mounting bracket 101 can be secured by the screws to the vehicle 
body at three or four points. The modification, however, makes the lower 
mounting flange complicated in configuration and requires a corresponding 

15 number of additional screw and threaded hole sets, which incur an additional 
cost, increase the entire weight of the power unit mount structure, and requires 
additional space for installation. 

It is accordingly an object of the present invention to provide a power 
unit mounting structure for vehicles, which is simple in construction, can be 

20 manufactured at a relatively low cost, and has improved stability against tilting. 

According to the present invention, there is provided a power unit mount 
structure for a vehicle, comprising a first mounting member for attachment to a 
power unit, a second mounting member for attachment to a vehicle body, and 
an elastic connecting member elastically connecting the first and second 

25 mounting members. The second mounting member has a flange for abutment 
with the vehicle body. The flange has two attachment holes for the passage 
therethrough of two screws to secure the flange to the vehicle body, the two 
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holes being disposed in diametrically opposed relation with each other about a 
center of the second mounting member. The power unit mount structure 
further comprises a at least one projection protruding from the flange of the 
second mounting member toward the vehicle body or vice versa and located at a 
5 position offset from a line connecting centers of the attachment holes of the 
flange to ensure that the flange of the second mounting member and the vehicle 
body are forced together via the projection. 

The second mounting member having such projection can withstand a 
force applied thereto in a direction perpendicular to a line connecting the 

10 centers of the attachment holes of the flange. The power unit mount structure 
as a whole is thus made stable against tilting. The projection can be readily 
formed at a relatively low cost and obviates the need for an additional wing-like 
flange to be attached by a screw to the vehicle body which may increase the cost 
and weight of the entire power unit mount structure. 

15 Preferably, the at least one projection is disposed on a straight line 

passing through the center of the second mounting member and extending at 
right angles to the line connecting the centers of the attachment holes. In one 
preferred form of the invention, the number of the at least one projection is 
three, the three projections are spaced at equal intervals in a circumferential 

20 direction of the flange, and one of the three projections which is located 
centrally between two other projections is disposed on the straight line. 

A preferred structural embodiment of the present invention will be 
described in detail herein below, by way of example only, with the reference to 
the accompanying drawings, in which* 

25 FIG. 1 is a plan view showing the interior of an engine room in which a 

vehicular power unit is installed using a power unit mount structure according 
to the present invention; 
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r FIG. 2 is a perspective view of an engine side mount constituting part of 

the power unit mount structure of the present invention; 

FIG. 3 is a front elevational view, with parts cut away for clarity, of the 
engine side mount; 
5 FIG. 4 is a plan view of Fig. 3, with parts omitted for clarity! 

FIG. 5 is an enlarged view showing a projection formed on a flange of the 
engine side mount; 

FIG. 6 is a view similar to FIG. 4, but showing the operation of the 
engine side mount according to the present invention; 
10 FIG. 7A is an enlarged view illustrative of the operation of a flange free 

of a projection according to an comparative example; 

FIG. 7B is an enlarged view illustrative of the operation of the flange 
having projections according to the invention; 

FIG. 7C is a diagrammatical view showing points of engagement between 
15 the flange and a vehicle body; 

FIG. 8 is a view similar to FIG. 7B, but showing a medication according 
to the present invention; 

FIG. 9A is a cross -sectional view of a conventional power unit mount 
structure; and 
20 FIG. 9B is a plan view of FIG. 9A. 

Referring now to the drawings and FIG. 1 in particular, there is shown in 
plan view the interior of a vehicular engine room in which a power unit is 
installed using a power unit mounting structure according to the present 
invention. The power unit of the vehicle is comprised of a transverse-mounted 
25 engine 10. A transmission 11 is assembled integrally with an end of the engine 
10. The engine 10 and transmission 11 thus assembled are supported by a sub- 
frame 12 and non -illustrated right and left front side frames. 
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The sub-frame 12 is an assembly formed jointly by left and right 
longitudinal sub-frame members 21 and 22 extending in a longitudinal or front- 
to-rear direction of the vehicle, front and rear crossbeams 23 and 24 connecting 
the longitudinal sub-frame members 21, 22 at their front ends and rear ends, 
5 respectively, a left plate 26 attached to a joint portion between the left 
longitudinal sub-frame member 21 and the front crossbeam 23, and a right 
plate 27 attached to a joint portion between the right longitudinal sub-frame 
member 22 and the front crossbeam 23. The sub-frame 12 as a whole is 
mounted on the front side frames, not shown. 

10 To support a power unit assembly composed of the engine 10 and the 

transmission 11a plurality of mounts are used. These mounts include a front 
mount 31 disposed below a substantially central portion of a front part of the 
power unit assembly, a rear mount 32 disposed below a substantially central 
portion of a rear part of the power unit assembly, an engine side mount 33 

15 disposed on a side of the engine 10, a mission upper mount 34 disposed above 
an end portion of the transmission 11 which is farthest from the engine 10, and 
mission lower mounts 36, 37 disposed below the farthest end portion of the 
transmission 11. The engine side mount 33 constitutes the power unit mount 
structure according to the present invention. The engine side mount 33 is 

20 attached to the engine 10 via a mount bracket 38 on one hand, and attached to 
the right plate 27 directly on the other. The right plate 27 forms part of a 
vehicle body. 

Reference numeral 41 shown in FIG. 1 denotes an intake manifold of the 
engine 10. Similarly, numeral 42 denotes an exhaust pipe connected to an 
25 exhaust manifold, not shown, of the engine 10. Numeral 45 denotes a stabilizer, 
numeral 46 denotes brackets used for attaching the stabilizer 45 to the 
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longitudinal sub-frame members 21, 22, and numeral 47 denotes a suspension 
arm. 

As shown in FIG. 2, the engine side mount 33 generally comprises an 
engine side mounting member (first mounting member) 51 for attachment to 
5 the engine 10 (FIG. l), a body side mounting member (second mounting 
member) 52 for attachment to the vehicle body (right plate) 27, and an elastic 
connecting member 53 (FIG. 3A) elastically connecting together the first 
mounting member 51 and the second mounting member 52. The elastic 
connecting member 53 is received in the body side mounting member 52. 

10 The engine side mounting member 51 includes a cylindrical shaft portion 

58 at an upper end thereof. The shaft portion 58 has two parallel flat surfaces 
54 and 56 (FIG. 3) formed in diametrically opposite relation, and a radial 
through-hole 57 opening at opposite ends to the flat surfaces 54, 56. Though 
not shown, a screw is inserted through the through-hole 57 to attach the shaft 

15 portion 58 to the mount bracket 38 (Fig. l). 

The body side mounting member 52 includes a tubular body 61 having an 
annular flange 62 at a lower end thereof. The annular flange 62 has a generally 
oblong or elliptical shape including a circular central portion contiguous with a 
lower edge of the tubular body 61 and two lateral wings projecting outward 

20 from the circular central portion in diametrically opposite directions. The 
flange 62 has two attachment holes 64, 64 formed in the lateral wings such that 
the attachment holes 64, 64 are disposed in diametrically opposed relation with 
each other about a center of the body side mounting member 52 which is 
corresponding to the axis of the tubular body 61. The flange 62 also has a 

25 plurality (three in the illustrated embodiment) of projections 66 protruding in a 
downward direction. The projections 66 are offset from a line 81 (FIG. 4) 
connecting centers of the attachment holes 64. When the flange 62 is attached 



to the right plate 27 (Fig. l) by means of two screws (not shown), the projections 
are forced against the right plate 27 to thereby ensure that the body side 
mounting member 52 can be secured to the right plate 27 with improved 
stability comparable to the three-point or four-point fixing. 
5 The engine side mount 33 further includes a cover 67 made of elastic 

material such as rubber. The elastic cover 67 is fitted over the engine side 
mounting member 51 and an upper part of the body side mounting member 52 
with the shaft portion 58 projecting upward from the cover 67, so as to cover a 
clearance or gap between the engine side mounting member 51 and the body 

10 side mounting member 52, thereby making the engine side mount 33 into a 
waterproof structure. 

As shown in FIG. 3, the elastic cover 67 has a central sleeve 72 fitted 
with a cylindrical body 71 of the engine side mounting member 51, and a 
downwardly protruding annular land 73 disposed concentrically around the 

15 sleeve 72. The sleeve 72 and the annular land 73 are made thicker than the 
rest of the cover 67. The tubular body 61 of the body side mounting member 52 
is reduced in diameter at an upper end so as to form a tubular neck 74. The 
neck 74 extends around the sleeve 72 of the cover 67 and the body portion 71 of 
the engine side mounting member 51. The body 71 of the engine side mounting 

20 member 51 and the tubular body 61 of the body side mounting member 52 are 
elastically connected together by means of the elastic connecting member 53. In 
the illustrated embodiment, the connecting member 53 is made of rubber and 
held in an inner tube 76 received inside the tubular body 61 of the body side 
mounting member 52. 

25 As clearly shown in FIG. 4, the three projections 66 on the flange 62 are 

spaced at equal intervals in a circumferential direction of the flange 62 and the 
central projection 66 is disposed on a line 82 which passes through the center of 
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the body side mounting member 52 (corresponding to the axis of the tubular 
body 61) and extends substantially at right angles to the line 81 connecting the 
centers of the attachment holes 64, 64 of the flange 62 (92-90°). All the 
projections 66 are formed at one time by a press-forming process and have a 
5 height "h", as shown in FIG. 5. By using the press-forming process, the 
projections 66 can be readily formed in a short time and at a desired position. 

Operation of the projections 66 will be described below with reference to 
FIGS. 6 and 7A-7C. FIG. 6 shows the engine side mount 33 as it is disposed in 
an operating condition with the body side mounting member 52 attached by two 

10 screws 83 to the right plate 27 (FIG. l) and with the engine side mounting 
member 51 attached by a non -illustrated screw to the mount bracket 38 (FIG. l) 
attached to the engine 11. When the engine 10 tends to displace in a transverse 
or width wise direction of the vehicle (i.e., vertical direction in FIG. l) during 
use, force acting in the same direction is applied from the engine 10 through the 

15 mount bracket 38 to the engine side mount 33. In this instance, the engine side 
mount 33 is subjected to a force acting in a direction perpendicular to the line 
81 connecting centers of heads of the screws 83, 83 (corresponding to the 
centers of the attachment holes 64 shown in FIG. 4). 

Under such condition, if the tubular body 61 of the body side mounting 

20 member 52 has a flange 62' free from projections, such as shown in FIG. 7A, 
and there is a space or clearance "c" formed between the flange 62' and the right 
plate (vehicle body) 27 at a position aligned with the direction of the force F, the 
tubular body 61 of the vehicle side mounting member 52 is likely to tilt in the 
direction of the force F, making the engine side mount unstable as a whole. 

25 On the other hand, the body side mounting member 52 according to the 

present invention has at least one downwardly protruding projection 66 formed 
on the flange 62 of the tubular body 61, as described previously. When the 
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flange 62 is attached by screws to the right plate 27, the projection 62 ensures 
forced engagement of that portion of the flange 62 including the projection 62 
with the right plate 27 via the projection 66, as shown in FIG. 7B. As a result 
of the forced engagement, the projection-including flange portion is elastically 
5 deformed or distorted upward. When the flange 62 is detached from the right 
plate 27, the projection -including flange portion is allowed to spring back and 
assume its initial position indicated by the phantom lines shown in FIG. 7B. It 
will be appreciated that the flange 62 formed with the projection 66 can take up 
or accommodate a clearance which may be formed between the flange 62 and 

10 the right plate 27 due to, for example, irregularities or undulations on a surface 
of the right plate 27. 

The flange 62 thus attached is supported at four points (D, (2), (3) and ®, 
as diagrammatically shown in FIG. 7C. At the points ®, (2) and (3), the flange 
62 is firmly anchored or locked in position. More specifically, at the points ® 

15 and (2), the flange 62 is firmly connected by the screws 83 (FIG. 6) to the right 
plate 27 (FIG. 7B). Similarly, at the point ®, the flange 62 is restrained from 
moving relative to the right plate 27 as it is forced into abutment with the right 
plate 27 via the projection 66. At the point ®, the flange 62 is not restrained 
but is in contact with the right plate 27. The support points ®, (2) and (3) 

20 improve the stability of the engine side mount 33 (FIG. 2) against the force 
acting in a direction of the arrow "a" shown in FIG. 7C which is perpendicular 
to the line 81, and the support points ®, (2) and ® improve the stability of the 
engine side mount 33 against the force acting in a direction of the arrow "b" of 
FIG. 7C which is also perpendicular to the line 81, 

25 FIG. 8 shows a modification according to the present invention wherein a 

projection 85 is formed on an upper surface of the right plate 27, and a flange 
62 of the tubular body 61 of a body side mounting member is free from 
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projection. The position of the projection 85 corresponds to the position of the 
central projection 66 of the flange 62 shown in FIG. 6. That is, the projection 85 
is located at a position offset from the line 81 (FIG. 6) connecting the centers of 
the heads of the screws 83, 83 (corresponding to the centers of the attachment 
5 holes 64 shown in FIG. 4). When the projection -free flange 62 is attached by 
screws to the right plate 27, a part of the flange 62 corresponding in position to 
the projection 85 undergoes elastic deformation due to the presence of the 
projection 85. Thus, the projection 85 ensures that the flange 62 and the right 
plate (vehicle body) are forced together through the projection 85. By the 
10 projection 85, the number of supporting points adds up to three, and a three- 
point support system thus formed provides increased stability to the engine side 
mount. 

As thus far explained, the vehicular power unit mount structure 33 
according to the present invention includes an engine side mounting member 

15 (first mounting member) 51 for attachment to an engine or power unit 10, a 
body side mounting member (second mounting member) 52 for attachment to a 
right plate 27 forming part of a vehicle body, and an elastic connecting member 
53 elastically connecting the engine side mounting member 51 and the body 
side mounting member 52. The body side mounting member 52 has a flange 62 

20 for abutment with the right plate (vehicle body) 27. The flange 62 has two 
attachment holes 64 and 64 for the passage therethrough of two screws to 
secure the flange 62 to the vehicle body 27, the two holes 64 being disposed in 
diametrically opposed relation with each other about a center of the body side 
mounting member. The vehicular power unit mounting structure further 

25 includes at least one projection 66 or 85 protruding from the flange of the body 
side mounting member 52 toward the vehicle body 27 or vice versa. The 
projection 66, 85 is located at a position offset from a line 81 connecting centers 
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of the attachment holes 64, 64 of the flange 62. The projection 66, 85 thus 
provided ensures that the flange 62 of the body side mounting member 52 and 
the vehicle body 27 are forced together via the projection 66, 85. By the 
projection 66, 85 a single independent support point for the flange 62 is formed, 
5 which is combined with two other support points formed on the flange 62 by 
means of the screws 83, thereby completing a three-point support system. 

With this arrangement, when a force is transmitted from the engine 10 
successively through the engine side mounting member 51 and the elastic 
connecting member 53 to the body side mounting member 52 and this force acts 

10 on the body side mounting member 52 in a direction perpendicular to the line 
81 passing through the centers of the attachment holes 64 of the flange 62, the 
projection 66, 85 retains most parts of the force to thereby keep the body side 
mounting member 52 stable in position against tilting. 

The projection 66, 85 is simple in configuration, can be produced easily at 

15 a relatively low cost, and obviates the need for an additional wing-like 
projection to be attached to the vehicle body by means of a screw which may 
increase the weight and cost of the power unit mount structure and require a 
large space for installation. 

The projection 66, 85 may be provided on opposite sides of the center of 

20 the body side mounting member 52. 



